Objectives: To identify generic, multidimensional patient-reported outcome measures (PROMs) for children up to 18 years old and describe their characteristics and content assessed using the International Classification of Functioning, Disability and Health Children and Youth version (ICF-CY). Methods: The search strategy, developed by an information specialist, included four groups of terms related to "measure," "health," "children and young people," and "psychometric performance." The search was limited to publications from 1992. Five electronic databases and two online-specific PROM databases were searched. Two groups of reviewers independently screened all abstracts for eligible PROMs. Descriptive characteristics of the eligible PROMs were collected, and items and domains of each questionnaire were mapped onto the ICF-CY chapters. Results: We identified 35 PROMs, of which 29 were generic PROMs and 6 were preference-based measures. Many PROMs cover a range of aspects of health; however, social functioning is represented most often. Content covered differs both in which aspects of health are assessed and whether individual questions focus on functioning (what the subject can or does do) and/or wellbeing (how the subject feels about a certain aspect of his or her health). Conclusions: A broad variety of PROMs is available to assess children's health. Nevertheless, only a few PROMs can be used across all age ranges to 18 years. When mapping their content on the ICF-CY, it seems that most PROMs exclude at least one major domain, and all conflate aspects of functioning and well-being in the scales. Keywords: children and young people, health-related quality of life, patient-reported outcome measures, review.
Introduction
There has been growing and sustained focus on patient-reported outcome measures (PROMs in the United Kingdom and patientreported outcomes in the United States) [1, 2] . It has been suggested that PROMs should be considered as outcome measures in clinical trials [2, 3] , and as key performance indicators for evaluating health systems [4] . PROMs assess a patient's health at a single point in time, and are collected through short, selfcompleted questionnaires.
Health outcomes can be considered within the biopsychosocial framework expressed through the World Health Organization's International Classification of Functioning, Disability and Health (ICF) [5] . PROMs aim to assess key aspects of health, which are largely components of the ICF under the rubric of health status or health-related quality of life.
Some PROMs are condition-specific, designed for use by people with a particular health problem; other PROMs are generic and appropriate for anyone to report their health. PROMs can be domain-specific, and focus on particular aspects of health (e.g., mental health or physical functioning), or be multidimensional instruments with subscales that assess different aspects of health.
Using PROMs with children presents conceptual and methodological challenges [6] [7] [8] . Age-appropriate content, developmentally appropriate and accessible formats, and the utility of parent proxy-reports are among the key issues debated [7, 8] . When selecting PROMs for a specific purpose, it is necessary to understand both what is being assessed and how robust (valid and reliable) the measurement is. Systematic reviews of PROMs for children have previously cataloged available instruments, and identified gaps in the evidence regarding their validity and reliability [9] [10] [11] . Scale development methodology has evolved in recent years, and Rasch analysis is commonly used and expected [12] . Methods for appraising the evidence of psychometric performance on measures have also become more standardized [13] .
We carried out a systematic review of generic, multidimensional PROMs for children to take account of methodological developments and any recent emerging evidence. In this first of two related articles, we describe currently available PROMs for children in terms of their purpose and format, and map the constructs assessed by the PROMs using the ICF Children and Youth Version (ICF-CY) [14] . In the second article, we critically appraise published evidence of their psychometric performance.
Methods
The systematic review was conducted following the general principles published by the UK National Health Service Centre for Reviews and Dissemination [15] . The protocol was published online [16] .
Types of Instruments (Inclusion/Exclusion Criteria)
We included generic, multidimensional PROMs designed for children up to the age of 18 years, and completed by either the child or the parent (as a proxy). Instruments requiring interviewadministration, or where the respondent was not the parent or the child (e.g., teacher), were excluded. Condition-specific and single-domain instruments (e.g., assessing only emotional functioning) were excluded.
Search Strategy
The aim of the search for this part of the study was to identify all existing eligible PROMs. The search strategy was designed and run by an experienced information specialist and developed in consultation with topic and methodological experts. Two existing search filters, COnsensus-based Standards for the selection of health status Measurement INstruments [17] and the Oxford PROM Group [18] , informed the strategy. The COnsensus-based Standards for the selection of health status Measurement INstruments filter was designed for PubMed only, which is not an effective or efficient interface for running searches across multiple databases, or downloading large numbers of records into a reference management software. The Oxford filter is not specific to children and therefore also required customizing. The strategy used a combination of Medical Subject Heading terms and free text terms. MEDLINE (via OvidSP), EMBASE, PsychINFO (via OvidSP), AMED (via OvidSP), and Cumulative Index to Nursing and Allied Health (via EBSCOhost) were searched on March 20 and 21, 2012, using four groups of terms: 1) general names for instruments, 2) multidimensional health construct terms, 3) terms to describe children and young people, and 4) key terms relevant to psychometric performance. The search was limited to the preceding 30 years (from 1992), as the team agreed that it was unlikely that PROMs had been developed before this date; subsequent citations of any PROMs developed before this date will have been captured. An example of the search strategy used on MEDLINE is provided (see Appendix 1 in Supplemental Materials found at http://dx.doi.org/10.1016/j.jval.2014.12.006); the other search strategies are available on request from the authors.
Two groups of reviewers independently screened all titles and abstracts to identify articles in which potentially eligible PROMs were cited (Group 1: A.J., V.S., and S.B.; Group 2: C.M., J.T.C., M.R., DM., R.W., and R.A.). Discrepancies were discussed and resolved with the arbitration of a third reviewer (either C.M. or A.J.), where necessary. If necessary, the full-text article was retrieved to verify whether a cited PROM was eligible.
Additional electronic searches were carried out using the Oxford PROM database [19] and ProQolid [20] . We also checked, manually, the reference lists of several pertinent systematic and structured reviews [9] [10] [11] 21 ] to verify whether we had included all potentially eligible PROMs.
Data Extraction and Analysis
Data were extracted using standardized, piloted data extraction forms using information available from the development article, questionnaire, and Web sites. For each included candidate PROM, the following were extracted: name and acronym of the PROM, the purpose of measurement, number of items, age range, the responder (child and/or parent as proxy), response options, completion time, recall period, key reference article, health domains assessed, and methods for scoring. Data were extracted by one reviewer (A.J.) and checked by a second reviewer (K.A.), with disagreements resolved by discussion with a third (C.M.), where necessary.
The content assessed by each PROM was mapped to the ICF-CY [14] , broadly following linking rules developed for this purpose [22] . Items and domains of each questionnaire were inspected and coded to the ICF-CY chapters by one reviewer (A.J.) and checked by a second (C.M.), with disagreements resolved by discussion. Constructs not represented in the ICF-CY were recorded separately.
Results
The electronic searches yielded 13,770 results. This resulted in 131 PROMs being identified as potentially eligible. Further review of these PROMs resulted in the identification of 35 PROMs meeting the inclusion criteria (Fig 1) 
age groups and/or child or parent proxy responders and/or short/long forms, these were counted as single instruments (Table 1) .
Age Range
The search identified four generic PROMs that are intended to cover the full age range in children from birth up to 18 
Scaling and Scoring
PROMs were broadly of three types: 1) multi-item questionnaires solely providing a summary score; 2) multi-item, multidomain scales, yielding both domain-specific scores and a summary score; and 3) preference-based measures (PBMs). The scores for the former two are typically determined directly from categorical responses to items in the questionnaires, for example, the sum of scores from responses in each scale. Scales in Healthy Pathways [48, 49] and KIDSCREEN-52 [50] have been developed using Rasch analysis. This search identified six PBMs for children: 16 Dimensional, Assessment of Quality of Life Mark 2, 6D adolescents, Child Health Utility 9D, EuroQol five-dimensional questionnaire for youth, Health Utilities Index, and Comprehensive Health Status Classification System -Preschool [23, 29, 38, 40, 51, 52] . PBMs are typically multi-item questionnaires using single items to assess different aspects of health, as with other PROMs. PBMs, however, use these descriptions of health status to assign a single index score between 1 and 0, where 1 equates to full health and 0 is equivalent to dead [53, 54] . The scores used are based on a valuation of health states, using preference elicitation methods, by a reference population, commonly either a sample of patients or the general public.
Number of Items
The number of items in the questionnaires ranges from six (Dartmouth Primary Care Cooperative Information Project [COOP] and Brief Multidimensional Student Life Satisfaction Scale) to 138 (Child Health and Illness Profile-Adolescent Edition). Half of the questionnaires incorporate standard descriptive sociodemographic questions that do not contribute to the scoring [25, 27, 31, 32, 36, 43, [55] [56] [57] [58] [59] . This can be as little as sex, date of birth, and date of completion, whereas others ask about living conditions and family composition.
Response Options
Most questionnaires use a Likert-type response scale. Questionnaires using a visual analogue scale (VAS) include Childhood Health Assessment Questionnaire (pain and overall well-being use a VAS), Exeter Quality of Life Measure (each statement is rated on a VAS scale ranging from "Not like me" to "Exactly like me"), and EuroQol five-dimensional questionnaire for youth (in which general health is rated using a VAS). The Child Health and Illness Profile -Child Edition self-report version uses a set of circles of increasing sizes as response options. Facial expressions are used in the self-report Pediatric Quality of Life Inventory version for children aged 5 to 7 years, and in three self-report versions of Auto Questionnaire Enfant Imagé Child Pictured SelfReport and Personal Wellbeing Index School Children, and also to rate "how you feel" in the How Are You.
Five questionnaires incorporate illustrations: Child Health and Illness Profile -Child Edition (two illustrations, one at each end of the scale, representing the response extremes, and a "fun break" page is provided on which a child can make a drawing), COOP (each response option is illustrated with a drawing), Exeter Quality of Life Measure, and 17 Dimensional (each statement is accompanied by a picture).
Six questionnaires ask respondents to rate each item on three different scales, for example, how well you function regarding the aspect of health probed and how upset and how satisfied you are about that [27, 41, 46, [60] [61] [62] . Two questionnaires use a fictional character to describe a health status; the responder is then invited to rate how much the presented health status matches his or her health status, and how much he or she would want to be like that [44, 45] .
Recall Period
Most questionnaires use a recall period ranging from today to the past 4 weeks. Four questionnaires go beyond that recall period of 4 weeks: Child Health Questionnaire and Infant Toddler Quality of Life Questionnaire include one global change item comparing your health status to 1 year ago, Nordic Quality of Life Questionnaire for children uses a 3-month recall period, and the Quality of Life Questionnaire for Children (QOLQC) uses a 12-month recall period. Five PROMs do not state the recall period [24, 39, 44, 61, 63] , and five PROMs include items with no clearly specified recall period and ask for a global impression, for example, "usually" [29, 64] or "in general" [26, 30, 37, 65] . We have no information on the recall period of the Child's Health Self-Concept Scale.
Completion Time
Completion time is linked with the number of items of the questionnaire. The complexity of the task and the response options (VAS scale vs. three-point Likert scale), however, also influence the completion time: for example, 20 minutes for the 12-item Exeter Quality of Life Measure. All six PBMs can be completed in less than 10 minutes according to the reference article or the PROM manual. Questionnaire versions of 20 PROMs can be completed in up to 15 minutes [24, 26, 28, [32] [33] [34] 36, 37, 39, 42, 43, 45, 47, [56] [57] [58] 63, [65] [66] [67] [68] [69] [70] ; questionnaire versions of 14 PROMs require between 15 and 30 minutes for completion [27, 30, 31, 41, 44, 49, 55, 59, 61, [71] [72] [73] [74] [75] [76] . Two questionnaires [25, 46] might take 30 to 45 minutes to fill in.
Mapping Content Using the ICF
The content of five PROMs is more or less equally devoted to "body structures and functions" and "activities and participation" [23, 30, 36, 55, 72] . All other questionnaires mostly focus on domains of "activities and participation," and less on body 
CHQ-PF50 (Child Health Questionnaire Parent Long Form) Landgraf et al. (1998) [67] To measure the physical and psychosocial well-being of CYP structures and functions ( Table 2 ). The ICF-CY chapters covered most commonly are mental functions, interpersonal interactions and relationships, major life areas, and community, social, and civic life. PROMs covering more ICF-CY chapters (10 or more areas) are the longer questionnaires [23, 25, 30, 36, 40, 69, 71, 7274, 75, 77, 78] . Questionnaires specifically developed for younger children (5 years and younger) tend to include more items capturing body functions than do other questionnaires [30, 36, 69, 78] . The ICF-CY framework provides an indication which aspects of health are being assessed by each PROM. The topic of a question, how it is phrased, and the response options, however, provided all potentially contribute to the specific response of the person answering the questionnaire and therefore determine the content the PROM assesses. Questions asking a person what he or she does, or can do, mainly assess functioning. Other questions ask a person how he or she feels about a certain aspect of health, thereby focusing on well-being. Mostly, a combination of these different ways of asking questions and assessing health is used ( Table 2 , last two rows). Those questionnaires that target young children tend to assess functioning rather than well-being [30, 36, 69, 78, 79] . Seven PROMs only assess how well a child or young person performs, not how he or she feels about it [28, 30, 41, 43, 59, 63, 66] .
Discussion
We identified 35 generic multidimensional PROMs for children and young people, encompassing a broad variety of design, formatting, and age coverage. Most questionnaires use Likerttype scale response options; six questionnaires use circles of increasing size, or illustrative facial expressions as alternatives to descriptive text and tick boxes. Five questionnaires incorporate cartoons or pictures to illustrate the questions. These approaches are mostly incorporated in questionnaires specifically designed for age groups younger than 7 or 12 years. Five instruments have at least one item rated on a VAS. The completion time typically varies with the number of items; however, some questionnaires with few items are cognitively demanding and thus require more time. The process of assessing the content of the PROMs using the ICF-CY highlighted that not only content but also the way questions are phrased, and the response options used, can lead to a response being about different aspects of health, which adds further complexity. There is variation in the coverage of the ICF-CY domains, but we did see that social functioning, described as interpersonal interactions and relationships, major life areas, and community, social, and civic life according to the ICF-CY, was assessed by nearly all PROMs.
Comparing our results with those of previous reviews is difficult because each review applied different inclusion and exclusion criteria [9, 10, 21] . We compared the questionnaires identified here with those of previous reviews, and those missing in our list were not deemed eligible for our review. Distinct from other systematic reviews on health-related quality-of-life measurements for children [10, 80, 81] , the most recent in 2008, our review described the content using the ICF-CY. The use of a common framework to describe content has proven to be advantageous [82] . We reviewed the content of the items and constructs assessed by the questionnaires using methods similar to those used by other authors [83, 84] . We used an independent checking method for quality assuring the mapping process as a proportionate use of resources. A more stringent approach is for coding to be conducted by two reviewers independently, and their results compared; we accept that this is a potential limitation of our methodology. The mapping process identified significant shortcomings of PROMs and the mapping process. First, mapping the items on the ICF revealed another distinction between instruments, sometimes noticeable only when also taking into account the response options. Some PROMs assess a child's functioning (as in what the child can do), whereas others assess a child's well-being (as in how a child feels about his or her situation/status). All the PROMs appear to conflate these concepts. Therefore, two questionnaires covering the same aspects of health might generate quite different scores. Describing the content of PROMs using the ICF is likely to lead to a loss of information, without reference to the context and precise focus of the question. Second, when carrying out the assessment, many items could not be mapped readily on the ICF and some items could not be allocated to any of the ICF chapters [85] .
The ISPOR Good Research Practices Task Force for Developing Pediatric Patient-Reported Outcomes has examined carefully the presentational, cognitive requirements and practical administration requirements to ensure questionnaires are age and developmentally appropriate. The ISPOR guidance sets out five good practices relevant for PROMs for children and young people: 1) attention to developmental differences and age-based criteria for PROM administration; 2) establishing content validity using concept elicitation to inform item generation, and cognitive interviews to assess and refine all aspects of the draft instrument; 3) consideration of whether proxy-report is necessary; 4) ensuring that the instrument is designed and formatted appropriately for the target age group; and 5) considering cross-cultural issues [6, 8] . Although a range of PROMs is available, few provide age-specific versions for the complete childhood spectrum up to 18 years; many of these, including all the PBMs, were originally developed for a fairly limited age range. Rather than develop further new instruments, efforts could be made to create and test versions so as to cover the strata of childhood age spectrum in ways that are acceptable to children and young people [8, 82] . It should be determined that the measurement across versions is reliable and valid, so that trajectories of health status can be determined and followed up over several years.
A potential limitation is that our electronic searches were only since 1992, having assumed that it was unlikely that eligible PROMs would have been developed before this date, and any eligible ones would have been cited since. Our search preceded the search for studies examining measurement properties in the second of this pair of articles [86] , hence will be a couple of years old by the time of publication. Key purposes of reporting dates in systematic review articles are for transparency and to inform those who might want to update reviews in the future, and we remain aware at the time of writing of any other PROMs that would be eligible.
Using the ICF-CY for mapping the constructs assessed is very helpful to guide the selection of an appropriate instrument; nevertheless, there should be attention to whether functioning or well-being is being measured. Further development of PROMs should include establishing content validity, particularly for those instruments that conflate functioning and well-being in the same scales, to ensure that children and young people understand the items and believe that the instrument adequately represents the concept of health. In addition, when assessing the content, it appeared that there is little difference between selfreported and parent-reported versions. Empirical evidence, however, suggests higher child-parent agreement for observable physical domains than for nonobservable emotional domains [87] . Five questionnaires that target young children up to 5 years do indeed focus more on assessing aspects of health within the ICF-CY body structure and function domains and use a functioning rather than well-being approach [30, 36, 69, 78, 79] . Last, we believe that further efforts are required to ensure that the instruments are designed appropriately for children and young people to complete expediently. Twelve of 51 self-reported versions consist of 50 or more items, 22 of 51 self-reported As well as considering the constructs assessed, general characteristics, and practical factors, those selecting PROMs need to consider evidence of the psychometric properties of the instruments in the specific population and language they are considering administering the questionnaires. We have carried out such an appraisal for English-language versions of generic multidimensional PROMs in non-condition-specific groups in a related second article [86] .
